Follicle cell regulation of protein synthesis and developmental competence in sheep oocytes.
The developmental capacity of sheep oocytes cultured outside the follicle was greatly increased by the presence of high concentrations of gonadotrophins (10 micrograms/ml) in the medium. However, even under these conditions, the developmental capacity of the oocytes was only half that of oocytes cultured within the intact follicle. The presence of the cumulus was essential for development; nearly all denuded oocytes failed to undergo cleavage. Maturational changes in the oocyte involving increased amino acid uptake increased incorporation and specific changes in protein synthesis were inhibited by the follicle cells; this suppression was alleviated by gonadotrophic hormones. The cumulus cells suppressed amino acid incorporation and, to some extent, the changes in protein synthesis. However, the suppression of amino acid uptake required the presence of the whole follicle. Patterns of protein synthesis by oocytes cultured outside the follicle differed from those in oocytes cultured within the follicle, irrespective of the presence of the cumulus or gonadotrophins. Analysis of single oocytes cultured outside the follicle showed that the protein profiles varied markedly even under identical culture conditions.